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Abstract of JP6326360 

PURPOSE:To provide a semiconductor light 
emitting element and manufacturing method thereof 
having excellent humidity resistance and high 
output characteristics. CONSTITUTION:The 
semiconductor light emitting element is composed 
of inGaAlP mixed crystal layers 12, 13, 14 and 15 to 
be the light emitting layers of the semiconductor 
light emitting element provided with the crystal 
layer 1 5 containing Al on the photo-pick up surface 
side as well as a III-V group crystal layer 16 
containing or not containing Al not exceeding molar 
ratio of 50% laminated on the crystal layer 15. 
Furthermore, said III-V group crystal layer 16 is to 
be formed continuously with the other respective- 
layers using organic metal deposition process. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A semiconductor light emitting element forming a conductive crystal which has 
aluminum of 50% or less of a mole ratio, or a conductive crystal which does not contain 
aluminum on said high aluminum crystal layer by a semiconductor light emitting element 
provided with a crystal layer composed at the optical extraction side side with high 
aluminum of not less than 60% of a mole ratio. 

[Claim 2]The semiconductor light emitting element according to claim 1 characterized by 
using ln Q 5 (Ga 1x aluminum x ) Q 5 P (here, it is 0<=x<=1) as a crystal layer which has 

aluminum of 50% or less of said mole ratio. 

[Claim 3]As a crystal layer which has aluminum of 50% or less of said mole ratio, it is ln„ e 

0.5 

(Ga 1 x aluminum x ) Q g P (here). 0 The semiconductor light emitting element according to 

claim 1 characterized by thickness of a crystal layer which has aluminum of 50% or less of 
this mole ratio being 0.01 micrometers or more using <=x <=1. 

[Claim 4]As a crystal layer which has aluminum of 50% or less of said mole ratio, it is ln„ e 

0.5 

(Ga 1 x aluminum x ) g P (here). 0 When forbidden-band width of a crystal layer which has 

aluminum of 50% or less of this mole ratio using <=x <=1 is smaller than forbidden-band 
width of a luminous layer, The semiconductor light emitting element according to claim 1 , 
wherein thickness of crystal layer ln Q 5 (Ga 1 x aluminum x ) 5 P which has aluminum of 50% 

or less of said mole ratio is 0.01 micrometer to less than 2 micrometers. 

[Claim 5]The semiconductor light emitting element according to claim 1 characterized by 

using Ga 1 x aluminum x As (here, it is 0<=x<=0.5) as a crystal layer which has aluminum of 

50% or less of said mole ratio. 

[Claim 6]The semiconductor light emitting element according to claim 5, wherein thickness 
of crystal layer Ga 1 x aluminum x As (here, it is 0<=x<=0.5) which has aluminum of 50% or 

less of said mole ratio is 0.01 micrometers or more. 
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[Claim 7]Crystal layer Ga 1 x aluminum x As (here) which has aluminum of 50% or less of 

said mole ratio 0 Crystal layer Ga 1 x aluminum x As (here) which has aluminum of 50% or 

less of this mole ratio when forbidden-band width of <=x <=0.5 is smaller than forbidden- 
band width of a luminous layer 0 The semiconductor light emitting element according to 
claim 5, wherein thickness of <=x <=0.5 is 0.01 micrometer to less than 2 micrometers. 
[Claim 8]A manufacturing method of a semiconductor light emitting element characterized 
by forming each above-mentioned crystal layer by vapor phase growth including a step 
which is characterized by comprising the following or forms a conductive crystal layer which 
does not contain aluminum. 

A step which forms a crystal layer composed at the optical extraction side side with high 
aluminum of not less than 60% of a mole ratio. 

Continuously, it is a mole ratio on said high aluminum crystal layer, and is [ this step and ] 
50% or less of aluminum. 

[Claim 9]A manufacturing method of the semiconductor light emitting element according to 
claim 8 characterized by using metal-organic chemical vapor deposition (the MOCVD 
method) or molecular beam vapor phase growth (MBE technique) as said vapor phase 
growth. 

[Claim 10]The semiconductor light emitting element according to claim 1, wherein a crystal 
layer composed with high aluminum of not less than 60% of said mole ratio is formed on a 
GaAs substrate. 



[Translation done.] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http://www4.ipdl.inpit... 11/10/2008 



JP,06-326360,A [DETAILED DESCRIPTION] 



Page 1 of 10 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]About a semiconductor light emitting element which uses InGaAlP 
system mixed crystal layers as a luminous layer, and a manufacturing method for the same, 
especially, this invention is excellent in moisture resistance, and relates to a long lasting 
semiconductor light emitting element provided with the high-output characteristic, and a 
manufacturing method for the same. 
[0002] 

[Description of the Prior Art]ln recent years, LED which makes an InGaAlP system mix 
crystal a luminous layer as high-intensity LED (Light Emitting Diode; light emitting diode) is 
realized. As a structural feature of this LED, the point that the high Ga 1 x aluminum x As layer 

of aluminum mixed crystal ratio (it expresses using X below.) is used for the optical 

extraction side side as a current diffusion layer is mentioned. (Hereafter, since it is simple, 
expression which calls it high aluminum that the content of aluminum is high and with which 
a low thing is called low aluminum may be used.) Drawing 5 shows the outline sectional 
view of the orange light emitting InGaAlP LED formed using conventional technology. 
[0003]For example, if the example of epitaxial growth of the yellow light InGaAlP LED is 
shown using drawing 5 , On the n type GaAs substrate 1, The n type In 

(Ga Q 3 aluminum 0 ? ) g P cladding layer 2 of thickness 1 .0 [mum] is formed by metal-organic 

chemical vapor deposition (the Metal Organic Chemical Vapor Deposition;MOCVD 
method), Respectively Next, the P type ln Q 5 (Ga Q 3 aluminum 0 ? ) g P cladding layer 4 of the 

n type ln 0 5 (Ga Q 72 aluminum Q 2g ) g P active layer 3 of thickness 0.5 [mum], and thickness 

1.0 [mum], And the P type Ga Q 2 aluminum 0 8 As current diffusion layer 5 of the thickness 10 

[mum] is grown up one by one. And the electrodes 7 and 8 are formed on current diffusion 
layer Ga Q 2 aluminum 0 g As5 and in the n type GaAs substrate 1 side, respectively. Finally, 
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the element was made to become independent according to a dicing process, and the LED 
pellet has been obtained. Thus, aluminum mixed crystal ratio X A| of the GaAIAs layer 5 by 

the side of a pellet light extraction side is high with 0.8. 

[0004]However, the GaAIAs layer 5 of such a high aluminum mixed crystal ratio oxidized 
very easily, therefore caused degradation of the luminescent characteristic, had become a 
cause which shortens an element life remarkable, and was the same also in the element 
which carried out the resin seal. 

[0005]Although the method of forming a natural oxidation film was performed by the former 
as this measure by the chemicals surface treatment (for example, wet etching by the mixed 
liquor of NH 4 OH and H 2 0 2 ) as another chemical treatment process, Since nonuniformity 

was the oxide film formed greatly and compulsorily, and adhesion was weak and a 
mechanical strength's was weak, variation had produced to the life the natural oxidation film 
obtained by this method. 

[0006]This chemical treatment process could not be continuously performed on that 
character with the formation process of above-mentioned each class 1, 2, 3, 4, and 5, but 
there was a problem that production time started for this reason. 

[0007]lt could not carry out continuously on that character with the formation process of 
above-mentioned each class 1, 2, 3, 4, and 5 with Si0 2 or the SiN x protective film which 

are usually formed by the manufacture using a Si device, but there was a problem that a 
manufacturing cost became high for this reason. 

[0008]By the way, if aluminum mixed crystal ratio X A| of current diffusion layer Ga 1 

x aluminum x As5 is reduced or less to 0.5 and formed, the life of an element will improve, 

but. On the contrary, since the absorptivity over the luminous wavelength of from red until 
green became large, even if it compared and realized, there was a problem of not being 
practical. 
[0009] 

[Problem(s) to be Solved by the Invention] As mentioned above, in a conventional 
semiconductor light emitting element and a manufacturing method for the same, the high 
GaAIAs layer of aluminum mixed crystal ratio is used for the optical extraction side side as 
a current diffusion layer, and it was very easy to oxidize, therefore degradation of the 
luminescent characteristic was caused, and there was a problem of shortening an element 
life remarkable. In order to solve this problem, even if it used the method of forming a 
natural oxidation film using a chemicals surface treatment, since the mechanical strength of 
the obtained natural oxidation film was also weak, the life had greatly [ nonuniformity ] the 
fault that variation arose. Since this chemicals surface treatment was carried out by 
formation and the separated process of each class of a semiconductor light emitting 
element, there was a problem that production time started that much too many. 
[0010]this invention is made in order to solve the above-mentioned conventional problem, 
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and it comes out. It is providing the semiconductor light emitting element which considers it 
as the purpose, is excellent in moisture resistance in the semiconductor light emitting 
element using InGaAlP system mixed crystal layers, and is provided with the high-output 
characteristic, and is providing the manufacturing method of a still more efficient 
semiconductor light emitting element. 

[0011] 

[Means for Solving the Problem]ln order to solve the above-mentioned conventional 
technical problem, the semiconductor light emitting element according to claim 1, It is 
characterized by forming a conductive crystal which has aluminum of 50% or less of a mole 
ratio, or does not contain aluminum on said high aluminum crystal layer by a semiconductor 
light emitting element provided with a crystal layer composed at the optical extraction side 
side with high aluminum of not less than 60% of a mole ratio. 

[0012]The semiconductor light emitting element according to claim 2 is characterized by 
using ln Q 5 (Ga 1x aluminum x ) & P (here, it is 0<=x<=1) in the semiconductor light emitting 

element according to claim 1 as a crystal layer which has aluminum of 50% or less of said 
mole ratio. 

[0013]The semiconductor light emitting element according to claim 3 is In (Ga 

U. O I - 

aluminum ) P (here) as a crystal layer which has aluminum of 50% or less of said mole 

X X U.D 

ratio in the semiconductor light emitting element according to claim 1. 0 Thickness of a 
crystal layer which has aluminum of 50% or less of this mole ratio is characterized by being 
0.01 micrometers or more using <=x <=1. 

[0014]The semiconductor light emitting element according to claim 4 is In ^(Ga. 

x aluminum x ) g P (here) as a crystal layer which has aluminum of 50% or less of said mole 

ratio in the semiconductor light emitting element according to claim 1 . 0 When forbidden- 
band width of a crystal layer which has aluminum of 50% or less of this mole ratio using 
<=x <=1 is smaller than forbidden-band width of a luminescent material, It is characterized 
by thickness of crystal layer ln Q 5 (Ga 1 x aluminum x ) 5 P which has aluminum of 50% or less 

of said mole ratio being 0.01 micrometer to less than 2 micrometers. 

[0015]The semiconductor light emitting element according to claim 5 is characterized by 

using Ga^aluminunr^ As (here, it is 0<=x<=0.5) in the semiconductor light emitting 

element according to claim 1 as a crystal layer which has aluminum of 50% or less of said 
mole ratio. 

[0016]Thickness of crystal layer Ga^aluminunr^ As (here, it is 0<=x<=0.5) in which the 

semiconductor light emitting element according to claim 6 has aluminum of 50% or less of 
said mole ratio in the semiconductor light emitting element according to claim 5 is 
characterized by being 0.01 micrometers or more. 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fw... 11/10/2008 



JP,06-326360,A [DETAILED DESCRIPTION] 



Page 4 of 10 



[0017]Crystal layer Ga 1 x aluminum x As (here) in which the semiconductor light emitting 

element according to claim 7 has aluminum of 50% or less of said mole ratio in the 
semiconductor light emitting element according to claim 5 0 When forbidden-band width of 
<=x <=0.5 is smaller than forbidden-band width of a luminous layer, it is characterized by 
thickness of crystal layer Ga^aluminurr^ As (here, it is 0<=x<=0.5) which has aluminum of 

50% or less of this mole ratio being 0.01 micrometer to less than 2 micrometers. 
[001 8]A manufacturing method of the semiconductor light emitting element according to 
claim 8, A step which forms a crystal layer composed at the optical extraction side side with 
high aluminum of not less than 60% of a mole ratio, Continuously, or it has 50% or less of 
aluminum by a mole ratio on said high aluminum crystal layer, it is characterized by forming 
the above-mentioned conductive crystal by vapor phase growth including a step which 
forms a conductive crystal which does not contain aluminum. 

[001 9]A manufacturing method of the semiconductor light emitting element according to 
claim 9 is characterized by using metal-organic chemical vapor deposition (the MOCVD 
method) or molecular beam vapor phase growth (MBE technique) as said vapor phase 
growth in a manufacturing method of the semiconductor light emitting element according to 
claim 8. 

[0020]A crystal layer by which the semiconductor light emitting element according to claim 
10 is composed in the semiconductor light emitting element according to claim 1 with high 
aluminum of not less than 60% of said mole ratio is characterized by being formed on a 
GaAs substrate. 
[0021] 

[Function]ln the manufacturing method of the semiconductor light emitting element of 
claims 1, 2, 3, 4, 5, 6, 7, and 10 of this invention, and a semiconductor light emitting 
element given in claims 8 and 9. The lll-V fellows crystal layer which does not contain 
aluminum or it has aluminum of 50% or less of a mole ratio on the GaAIAs current diffusion 
layer 15 used as an optical extraction side, as shown in drawing 1 , For example, the 
protection film layer 16 by ln Q 5 (Ga 1x aluminum x ) 5 P (here, it is 0<=x<=1), Ga 1 

y aluminum y As (here, it is 0<=y<=0.5), InP, GaP, or GaAs is formed. This protective film 16 

functions as a damp-proof protective film. 

[0022]This protective film 16 is continuously formed efficiently wjth formation of these mixed 
crystal layers 12, 13, 14, and 15 thin again using the metal-organic chemical vapor 
deposition or molecular beam vapor phase growth which is a growing process of the 
InGaAlP system mixed crystal layers 12, 13, 14, and 15. Therefore, the adhesion with the 
lll-V fellows crystal layer (protective film) 16 which does not contain aluminum or it has 50% 
or less of aluminum by the GaAIAs current diffusion layer 15 and a mole ratio is strong, Or it 
has aluminum of 50% or less of a mole ratio, even if it obtains with the thickness of the lll-V 
fellows crystal layer 16 which does not contain aluminum and is thin, there are few defects, 
A semiconductor light emitting element with a strong mechanical strength in which a 
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protective film does not exfoliate by the shock in the dicing process in a pelletizing process, 
the shock in the wire bonding process in a commercial production process, etc. is 
realizable. 

[0023]This protective film 16 by being conductivity Si 0 2 , In order that a Si N x protective 

film or carrier concentration may form an ohmic electrode like a low and high resistance III- 
V fellows crystal protective film, or in order to provide a wire bonding part, it is not 
necessary to form a puncturing part (opening) in a protective film, and an ohmic electrode 

can be formed. Therefore, invasion of the OH " ion which can avoid that a pelletizing 
process becomes complicated and has an adverse effect to the high aluminum crystal from 
an ohmic electrode-protective film interface can be prevented by forming a protective film. 
[0024]The oxide film used as a light absorption layer becomes is very hard to be formed on 
an optical extraction side further again, and the semiconductor light emitting element which 
raised moisture resistance can be realized. 
[0025] 

[Example]Hereafter, the example concerning this invention is described based on a 
drawing. 

[0026]The outline sectional view of the semiconductor light emitting element of the yellow 
light (wavelength of about 590 nm) concerning one example of this invention is shown in 
drawing 1 . 

[0027]First, it is the n type ln Q 5 (Ga Q 3 aluminum 0 ? ) g P cladding layer 12 (it and) of 

thickness 1 .0 [mum] on the n type GaAs substrate (100) 1 1 by metal-organic chemical 
vapor deposition (the MOCVD method) or a molecular beam epitaxy (MBE technique). [ Si-] 

carrier concentration 5x10 17 cm' 3 - the next - the n type ln Q 5 (Ga Q 72 aluminum 0 ) 5 P 
active layer 13 (Ain Dove.) of thickness 0.5 [mum] It is the P type ln Q 5 (Ga Q 3 aluminum 0 ? ) 
Q 5 P cladding layer 14 (it and) of thickness 1.0 [mum] next below in carrier concentration 

1x10 17 crrf 3 . [ Zn-] Crystal growth of carrier concentration 5x10 17 cm" 3 and the P type 
Ga Q 2 aluminum 0 8 As current diffusion layer 15 (Zn dope, the carrier concentration 1-2x10 

18 cm" 3 ) of the thickness 10 [mum] is carried out one by one. Then, it is In (Ga 
x aluminum x ) g P (here) of 50% or less of a mole ratio by the MOCVD method or an MBE 
technique in succession. 0 Grow up the x<=<=1 protective film 16 (Zn dope, carrier 
concentration 5x10 17 cm" 3 ), and terminate crystal growth. 

[0028]lf there is the ln Q 5 (Ga 1 x aluminum x ) g P (here, it is 0<=x<=1) protective film 16 more 

than 0.01 [mum], will function as a damp-proof protective film, but. Since it becomes 
impossible to ignore as a light absorption layer to luminescence when too thick, thickness is 
set as the thickness about 0.01-2.0 [mum]. 
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[0029]Next, on the In JGa aluminum ) P protective film 16, The AuGe 

(germanium 3 wet%) rear electrode 8 of thickness 1.0 [mum] is formed in the n type GaAs 

substrate 1 side for the AuZn (Zn 3 wet%, ie, and Zn are weight ratios 3 [%]) surface 

electrode 17 of thickness 1.0 [mum] again. Then, a dicing process separates an element 
and the pelletizing process of a semiconductor light emitting element is terminated. 
[0030]Thus, the ln Q 5 (Ga 1 x aluminum x ) g P protective film 16 which has aluminum of 50% 

or less of a mole ratio, or does not contain aluminum in this example on the GaAIAs current 
diffusion layer 15 used as an optical extraction side, Since it is made to grow up efficiently 
thin again using the metal-organic chemical vapor deposition which is a growing process of 
the InGaAlP system mixed crystal layers 12, 13, 14, and 15 by carrying out continuously 
with formation of these each class 12, 13, 14, and 15, The adhesion of the GaAIAs current 
diffusion layer 15 and the ln 0 5 (Ga 1 x aluminum x ) g P protective film 16 is strong, It obtains 

with the thickness of the ln Q 5 (Ga 1 x aluminum x ) 5 P protective film 16, and even if thin, a 

defect can realize the semiconductor light emitting element provided with the advantage 
that a mechanical strength is strong, few. 

[0031 ]The same effect was acquired even if it formed the Ga -| y aluminum y As (here, it is 

0<=y<=i) protective film instead of the ln Q ^Ga^aluminunr^) g P protective film 16. 

[0032]Aging of the relative optical power of the LED lamp under a high- 
humidity/temperature condition is expressed to drawing 2 . The validity of the semiconductor 
light emitting element of this example is proved using the figure. 

[0033]environmental temperature - 60 [**], the humidity 90 [%], and energization current 
(IF) Drawing 2 shows the relation of the relative optical power (%) and resistance welding 
time in the case of being 20 [mA]. 

[0034]When not performing processing special to conventional semiconductor light emitting 
element, i.e., InGaAlP system LED, in the figure, the dotted line A the short dashed line B. 
When oxide film processing by the mixed liquor of NH 4 OH and H 2 0 2 is performed to the 

conventional semiconductor light emitting element at InGaAlP system LED, the dashed 
dotted line C. The case of semiconductor light emitting element InGaAlP system LED in 
which the ln Q ^Ga^aluminurr^) 5 P protective film 16 of the thickness 0.1 of this example 

[mum] shown in drawing 1 was formed is shown, respectively. The curve connected lot 
average value and all show dispersion according [ the range of a vertical bar ] to the 
resistance welding time. 

[0035]When having deteriorated greatly with time progress in (A) when processing more 
nearly special than the figure has not been performed, and oxide film processing are 
performed, when not processing, by (B), are improved from (A), but. It turns out that 
dispersion cannot say that it is large and enough and that it hardly deteriorates [ whose 
dispersion is also still smaller when based on this example ] also after 1 or 000-hour 
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progress at (C). 

[0036] Drawing 3 is a figure showing the relation between aluminum mole fraction of the 
protective film of the pellet surface of a semiconductor light emitting element, and a relative 
optical power variation (life). 

[0037]Measurement environment conditions are the values measured 1000 hours after 
continuous energization with the temperature of 60 **, 90% of humidity, the energization 
current (IF) [mA] 20, and the LED lamp products of the semiconductor light emitting 
element. Vertical axes are relative optical power (%) and a variation, and aluminum mole 
ratio of a pellet surface. 

[0038]As for a solid line, in Ga. aluminum As, a dotted line shows the case of an ln n c 

i-y y u.o 

(Ga 1 x aluminum x ) 5 P protective film. 

[0039]lf aluminum mole ratio of the protection film layer 16 is 50% or less, as for the ability 
to lead from the figure, it turns out also in [ of resistance welding time ] 1000 hours that a 
relative optical power variation maintains not less than 50%. 

[0040] Drawing 4 is a figure showing the thickness of the ln Q 5 (Ga 1 x aluminum x ) 5 P 

protection film layer 16 in the semiconductor light emitting element of this example, and a 
relation with a relative optical power variation (%). 

[0041]Measurement environment conditions are the values measured 1000 hours after 
continuous energization with the temperature of 60 **, 90% of humidity, the energization 
current (IF) [mA] 20, and the LED lamp products of the semiconductor light emitting 
element. A vertical axis is relative optical power (%) and a variation, and a horizontal axis is 
the thickness [mum] of a moisture-proof protective film. 

[0042]According to the figure, it turns out that thickness is more than 0.01 [mum] and the 
protection film layer 16 functions as a damp-proof protective film. 
[0043]As described above, in this example, InGaAlP and GaAIAs were used as the 
protection film layer 16, but InP, GaAs, GaP, GaAlP, GaAsP, etc. can use it as the 
protection film layer 16 for others. 

[0044]Although the MOCVD method and the MBE technique were used as crystal growth 
methods, such as a luminous layer and a protection film layer, the MOMBE method, the 
hydride VPE method, the chloride VPE method, etc. can be used, for example. 
[0045]Table 1 shows an example of the calculated value of the light transmittance (P/P Q ) of 

a Ga 1 y aluminum y As (in case [ Here ] of y= 0 and y = 0.5) protective film to the luminous 

wavelength [lambdap] of the semiconductor light emitting element at the time of using 
thickness [t] and an absorption index [alpha] as a parameter. 
[0046] 
[Table 1] 
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ln Q 5 (Ga 1 x aluminum x ) 5 P to the luminous wavelength [lambdap] of a semiconductor light 

emitting element when thickness [t] and an absorption index [alpha] are used for Table 2 as 
a parameter (here) In the case of x= 0 and x = 0.7, an example of the calculated value of 
the light transmittance (P/P Q ) of a protective film is shown, respectively. As for P/P Q , in 

P/P Q =exp (-alphat) of Tables 1 and 2, an absorption index and t of light transmittance and 

alpha are thickness. 

[0047]ln order to maintain light transmittance about to 0.8 (about 80%), it changes with 
values of aluminum mixed crystal ratio X of a protective film, but in 560 nm bands, it 

becomes below about 0.02-0.05 [mum]. It will be made to penetrate in 650 nm bands, when 
X is close to 0.7 although it changes greatly with values of aluminum mixed crystal ratio X 

A| of a protective film, without absorbing most luminescence also by the thickness more 

than 10 [mum]. However, since the cost of a pellet will go up if a protective film is thickened 
more than needed, below 2[mum] grade is used as an optimum value. 
[0048] 
[Table 2] 
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As explained above, according to this example, LED excellent in moisture resistance is 
realizable by including aluminum of 50% or less of a mole ratio, or growing up the lll-V 
fellows crystal which does not contain aluminum. 

[0049]Although this example explained using the ln n ,(Ga aluminum ) n _P (here, it is 

0<=x<=1) protective film 16 as the damp-proof protective film 16, Even if it uses lll-V 
fellows crystals, such as Ga 1 y aluminum y As (here 0<=y<=0.5), GaAs which does not 

contain other aluminum, or InP, LED which has the same characteristic is realizable. 
[0050]ln the above-mentioned example, although the semiconductor light emitting element 
of yellow light was explained, Orange produced by changing the Al composition ratio of an 
active layer (ln Q 5 (Ga Q 57 aluminum 0 13 ) P, green (it has an effect with the same said of 

ln Q 5 (Ga Q 6 aluminum 0 ) P.)) It has the same characteristic also to the pellet with which a 

n type clad layer and the light reflection layer formed of the laminated structure of an lll-V 
fellows crystal between n type GaAs substrates are provided as a pellet structure, the pellet 
which has current **** structure, or the pellet of the structure which has those structures. 
What has further again the plane direction shifted from the plane direction (100) side as a 
GaAs substrate, and the thing using a plane direction (111) side and a plane direction (110) 
side also have the same characteristic. 

[0051 ]P type other than a n type is used as a GaAs substrate, and it has an effect with the 
same said of the optical semiconductor light emitting device which formed the conductivity 
type of each class with the conductivity type contrary to the case of the above-mentioned 
example. 
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[0052] 

[Effect of the lnvention]The lll-V fellows crystal layer which contains aluminum of 50% or 

less of a mole ratio, or does not contain aluminum on the crystal layer (GaAIAs current 

diffusion layer) which contains aluminum used as an optical extraction side by this invention 

as mentioned above, For example, ln n c (Ga, aluminum ) n _P, Ga A aluminum As (here). 

r 0.5 V 1-x x' 0.5 1-y y 

0 Form the protection film layer by <=y <=0.5, InP, or GaAs continuously with InGaAlP 

system mixed crystal layers using the metal-organic chemical vapor deposition which is a 

growing process of InGaAlP system mixed crystal layers. 

Therefore, it can be made to grow up thinly and efficiently. 

[0053]And since it used operating this protection film layer as a damp-proof protective film, 
aluminum of a crystal layer and 50% or less of a mole ratio containing aluminum is 
included, or adhesion with the lll-V fellows crystal layer which does not contain aluminum 
becomes strong. 

[0054]Even if aluminum of 50% or less of a mole ratio is included, or it obtains with the 
thickness of the lll-V fellows crystal layer which does not contain aluminum and is thin, 
there are few defects, A semiconductor light emitting element with a strong mechanical 
strength in which a protective film does not exfoliate by the shock in the dicing process in a 
pelletizing process, the shock in the wire bonding process in a commercial production 
process, etc. is realizable. 

[0055]ln order that Si 0 2 , a Si N x protective film, or carrier concentration may form an 

ohmic electrode like a low and high resistance lll-V fellows crystal protective film by having 
the character in which the protective film formed is conductivity, Or in order to provide a 
wire bonding part, an ohmic electrode can be formed, without forming a puncturing part 

(opening) in a protective film. Therefore, invasion of the OH ' ion which can avoid that a 
pelletizing process becomes complicated and has an adverse effect to the high aluminum 
crystal from an ohmic electrode-protective film interface can be prevented by forming a 
protective film. Therefore, the manufacturing method of an efficient semiconductor light 
emitting element can be provided. 

[0056]The oxide film used as a light absorption layer becomes is very hard to be formed on 
an optical extraction side further again, and the semiconductor light emitting element which 
raised moisture resistance can be realized. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is an outline sectional view of the semiconductor light emitting element 
concerning one example of this invention. 

[Drawing 2] lt is a figure showing the aging characteristic of the relative optical power of the 
LED lamp under a high-humidity/temperature condition. 

[Drawing 3 ]lt is a figure showing the relation of aluminum mole fraction of the protective film 
of the pellet surface of the semiconductor light emitting element of this example and the 
relative optical power variation which were shown in drawing 1 . 

[Drawing 4] lt is a figure showing the thickness of the ln Q ^Ga^aluminurr^) 5 P protective 

film 16 in the semiconductor light emitting element of this example shown in drawing 1 , and 
a relation with a relative optical power variation (%). 

[Drawing 5] lt is an outline sectional view of the orange light emitting InGaAlP LED by 
conventional technology. 
[Description of Notations] 

1 1 N type GaAs substrate 

12 N type ln Q 5 (Ga Q 3 aluminum 0 ? ) g P cladding layer 

13 N type ln Q 5 (Ga Q 8 aluminum 0 2 ) § P active layer 

14 P type ln Q 5 (Ga Q 3 aluminum 0 ? ) g P cladding layer 

15 P type Ga Q 2 aluminum 0 8 As current diffusion layer 

16 ln Q 5 (Ga 1 x aluminum x ) 5 P protective film 

17 AuZn surface electrode 

18 AuGe rear electrode 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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